Modifications of glyceraldehyde-3-phosphate dehydrogenase induced by increasing concentrations of peroxynitrite: early recognition by 20S proteasome.
Peroxynitrite, a potent oxidizing and nitrating species, induces covalent modifications of biomolecules in a number of pathological conditions. In previous studies with S. cerevisiae, glyceraldehyde-3-phosphate dehydrogenase (GAPDH) was identified as being especially susceptible to nitration by peroxynitrite. The activity of this enzyme was strongly inhibited by low doses of peroxynitrite in yeast and in cultured rat astrocytes. Here, the sequence of modifications of isolated mammalian GAPDH induced by increasing concentrations of peroxynitrite is demonstrated to be as follows: (i) oxidation, leading to inactivation and to enhanced susceptibility of GAPDH for proteasomal degradation, (ii) oligomer formation, and (iii) nitration. In our study the susceptibility for degradation by isolated 20S proteasome was by far the most sensitive parameter for peroxynitrite-induced damage to GAPDH, implying that this might also occur under pathological conditions where peroxynitrite is generated at low concentrations in vivo.